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Abstract: During 2005-2007, a bifactorial experiment was conducted in a highbush blueberry planting 
(established in 2004 fall) on alluvial soil with a low humus content, poorely gleyed. The experiment was 
designed as blocks with 3 replications. The effects of 3 planting substrates on growth and fruiting of new 7 
blueberry cvs. were studied. Over the entire experimental period, Simultan cultivar showed by far a significant 
increase in the total annual growths (156-276%) and of shoots number per bush versus the other 6 studied 
varieties. Except to Azur cv., Simultan gave also a higher berry yield per bush (143-265%) versus the other 5 
cultivars. The applications in the planting hole of 5 kg manure+5kg peat versus the application of   coniferous 
litter led in the first 3 years after planting to significant raise (180%) of the total annual growth of shoots and also 
of berry yield per bush (248%). The application of 40g sulphur together with 5 kg manure + 5 kg peat in the 
planting hole increased some growth indicators of plants but had no effect on the berry yield of the 7 studied 
cultivars. The correlations between some growth and fruiting indicators of plants proved various positive effects 
of the planting substrates on the berry yield. This difference varied on each variety by increasing vigour and 




Among the small fruits grown in the temperate zone, the highbush blueberry (Vaccinium 
corymbosum) needs more special conditions for its growth and fruiting. So, the soil should 
have a high organic matter content, a good permeability to water and a low pH ranging 
between 4.8-5.5. In Romania, such soil types are found on limmited areas. That is why, for 
extending this culture on other soil types with rather different properties than those above 
mentioned, it is absolutely necessary to apply some organic matters at planting and few years 
after, some amendments for pH adjusting. The organic matter used for this reason have a low 
pH : peat, coniferous litter, manure and coniferous sawdust. To increase the soil acidity for a 
successful blueberry culture, some authors (Li Yadong et al., 2006; Spiers  and Braswell,. 
1992; Bratsch .and Teach,. 2005; Strik, and Hart, 1997; Botez et al. 1986)  recommended the 
sulphur aplication. During 2005-2007, some studies were conducted at RIFG Pitesti-Romania, 
to see the effects of some organic matter and sulphur aplications on the growth and fruiting of 
the newly bred blueberry cultivars. 
 
MATERIALS AND METHODS 
 
The experiment was located on a flat land, on the 3rd terrace of the ‛Raul Doamnei’ 
river. It is an alluvial soil with a low humus content and gleyed, which at 0-20 cm depth 
showed the following properties: clay content, Ø < de 0,002 mm (C)=17,7%; organic matter 
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(H)=  1,82%; pHH2O =5,6 . At the 20-40 cm depth, these properties had the following:  C= 
20.0%,  H=1.72%, pHH2O =5.6. The blueberry was planted in the fall of 2004 at a planting 
distance of 2.8m x 1m according to the following experimental scheme:  
A factor. Various cultivars: a1= Simultan; a2=Delicia; a3=Lax; a4=Compact; a5=Augusta; a6= 
Azur; a7= Blueray. 
B factor. Substrate applied at planting, with various combinations: b1= 5 kg peat + 5 kg 
manure; b2=10 kg coniferous litter; b3= 5 kg peat+5 kg manure +40g powder sulphur. It was a 
field bifactorial experiment with 7x3 treatments as blocking design in 3 replications. Each 
replication included two plants. In the 2rd spring after planting (2006), 100 kg N a.s/ha as 
amonium nitrate was applied on the whole surface as a 0.5 m wide strip along the plants row.       
To quantify the effects of the planting substrate on the growth and fruiting of plants, the 
readings of the following indicators per bush were done: number and length of annual 
growths, number of flower buds, flower clusters and fruit. There were counted the flowers 
from 10 flower clusters per each bush. The yield was recorded by weyhing the fruit from each 
replication/plot and the average fruit weight was set up by weighing 100 berries in each 
replication/plot. The indicators for plant growth is the average value per 3 years (2005-2007) 
and those for fruiting, the average value per 2 years (2006-2007). The data were statistically 
calculated according to variance analysis method. 
 
RESULTS AND DISCUSSIONS 
 
  1. Growth and fruiting of the varieties  
On average, over the 3 years period (2005-2007), Simultan cv. versus the other cvs. on the 3 
planting substrates showed a significantly higher annual growth / bush (156-270%) and a 
greater number of shoots/bush (156-277%), respectively. The same cultivar, Simultan versus 
the other 6 cvs. studied, on the same 3 planting substrates recorded a greater number of flower 
buds/bush (160-210%), of flower clusters/bush (131-249%) and of berries/bush (145-265%) 
over two year period (2006-2007). On the contrary, the average fruit weight of Simultan and 
Compact cvs. was significantly lower versus the other 5 cvs. studied, except to Azur cv., the 
fruit yield of Simultan cv. versus the other 5 cvs. was significantly greather by 143-265% 
(table 1). 
Table 1 
 Growth and fruting of the cvs. studied (average values for A factor) 
Cultivars studied No




1 Number of shoots per bush 15,9 11,8 10,4 7,7 8,5 9,3 9,8 2,4 
2 Average length of an annual shoot 
(cm) 21,2 15,7 16,9 18,2 17,0 19,0 22,1 3,0 
3 Total length of shoots per buds (l.m) 3,6 2,3 1,9 1,5 1,3 1,9 1,9 0,6 
4 Number of flower buds per bush 23,5 14,5 13,8 13,8 11,2 14,7 14,2 4,1 
5 Number of flower buds/l.m. of 
annual shoot 6,5 6,3 7,3 9,2 8,6 7,7 7,5 3,0 
6 Number of flower clusters per bush 29,6 22,5 11,9 12,9 14,1 20,1 17,5 2,4 
7 Number of flowers per flower 
clusters 6,9 7,8 8,0 12,5 7,6 9,1 9,3 1,0 
8 Number of fruits per bush 226 105 62 6,2 60 45 156 46 
9 Average weight of a berry (g) 1,20 2,01 1,66 1,23 1,60 2,08 1,65 0,37 
10 Berry yield per bush (g) 377 264 139 173 142 342 219 69 




 2. Influence of the planting substrate on the growth and fruiting of blueberry 
Over the 3 year period, the 7 blueberry cvs. showed a significant increase in all indicators on 
growth and fruiting in case of b1 and b3 planting substrate versus b2. Aplication of 40 g 
sulphur + 5 kg manure + 5 kg peat (b1) brought about a significant raise by 113% of total 
annual growth per bush and by 114% of fruit number per bush. Although, the fruit yield on 
the b3 substrate was higher by 108% than that on b2 substrate, the difference was not 
significantly (table 2). 
Table 2 
 Influence of the planting substrate on the blueberry growth and fruiting (average values for B factor) 
Planting substrate No. 
crt. Growth and fruiting indicators b1 b2 b3 
LSD* 
5% 
1 Number of shoots per bush 12,8 8,0 10,6 1,3 
2 Average lenght of an annual shoot (cm) 18,9 17,3 19,5 1,4 
3 Total length of shoots per bush (l.m) 2,3 1,3 2,6 0,3 
4 Number of flower buds per bush 19,1 10,0 16,2 2,3 
5 Number of flower buds/l.m. of annual shoot 8,3 7,7 6,2 3,0 
6 Number of flower clusters per bush 21,4 12,3 21,4 1,9 
7 Number of flowers per flower clusters 8,6 8,6 9,0 0,6 
8 Number of fruits per bush 116 58 132 15 
9 Average weight of a berry (g) 1,77 1,34 1,79 0,27 
10 Berry yield per bush (g) 2,85 115 309 34 
*LSD= least significant difference 
 
 3. Growth and fruiting of the studied cvs. on each of the 3 planting substrates (interaction of 
A/B factors).  
  4. Ratio dynamics of the 3 planting substrates with regard to growth and fuiting indicators. 
There were calculated the ratios between these substrates to emphasize the effects of the 
organic matter and sulphur applications on the growth and fruiting indicators. Therefore, 
b1/b2 and b3/b2 substrates showed an upward raise  for the growth while the fruiting 
indicator remained constantly over a 2 year period (2006-2007). The ratio b3/b1 substrates 
recorded generally less changes from one year to another proving the low effect of sulphur 
application (table 3). 
Table 3 
 Ratio dynamics of the 3 planting substrates with regard to growth and fruiting indicators 
b1/b2 b3/b2 b3/b1 
Year No. 
crt 
Growth and fruiting 
indicators 2005 2006 2007 2005 2006 2007 2005 2006 2007 
1 Number of shoots per 
bush 1.20 1.20 2.30 0.91 1.06 1.06 0.76 0.85 0.76 
2 Average lenght of an 
annual shoot (cm) 0.88 1.38 1.39 0.87 1.19 1.40 0.99 0.86 1.00 
3 Total length of shoots per 
bush (l.m) 0.67 1.78 2.51 0.89 1.40 2.04 1.32 0.78 0.81 
4 Number of flower buds 
per bush 1.17 2.15 2.03 0.62 1.65 1.63 0.50 0.76 0.80 
5 Number of fruits per bush 0 2.8 1.46 0 2.17 1.51 0 1.04 1.03 
6 Average weight of a berry 
(g) 0 1.60 1.28 0 1.65 1.24 0 1.01 0.97 




 5. Influence of variety and planting substrate on the correlation coefficients (r) of some 
blueberry growth and fruiting indicators. 
One can see in table 4, the different values of the correlation coefficients of the varieties. 
Growth per bush was more influenced by the number of shoots than the average length of a 
shoot. In case of the 3 substrates, this correlation is much stronger if the number of shoots per 
bush was higher. Strong correlations were also observed between the total annual growth and 
the number of flower buds per bush. That also explains the various yield per bush. The berry 
yield per bush was better correlated to number of berries per bush and less to berry average 
weight (sometimes, insignificant correlations). Significantly negative correlations were 
calculated between the number of berries per bush and average berry weight, so the bigger 
berry weight the lower number of berries per bush. 
Table 4 
 Influence of variety and planting substrate on the correlation coefficients (r) of some blueberry growth and 
fruiting indicators 
 








a1 a2 a3 a4 a5 a6 a7 b1 b2 b3 
1 .85*** .90*** .72*** .81*** .82*** .90*** .69** .80*** .64** .88*** 
2 .44* .87*** .69*** .ns .ns .79*** .ns .50* .51* .66** 
3 .50* .80*** .78*** .78*** .ns .54** .50* .60** .72*** .51* 
4 .50* .42* .69*** .ns .ns .ns .ns .ns .ns .ns 
5 .94*** .83*** .94*** .97*** .93*** .93*** .92*** .81*** .90*** .91*** 
6 .87*** .48* .79*** .65** .ns .50* .78*** .ns .ns .ns 
7 .70*** .n.s .60** .50* .ns .ns .52** .ns .ns .ns 
n.s.=not significant LSD 5%; ***= highly significant; **= distinctly significant; 
*= significant;  
Correlated elements: 1= Number of shoots/bush and total length of shoots/bush;              2= Average length of 
an annual shoot/bush and total length of shoots/bush; 3= Total length of shoots/bush and number of flower 
buds/bush; 4= Number of flower buds/bush and number of fruits/bush; 5= Number of fruits/bush and berry yield 
/ bush; 6= Average weight of single berry and yield per bush; 7= Number of fruits / bush and average weight of 




1. Over the entire experimental period, Simultan cultivar showed by far a significant 
increase in the total annual growths (156-276%) and of shoots number per bush versus the 
other 6 studied varieties. Except to Azur cv., Simultan gave also a higher berry yield per bush 
(143-265%) versus the other 5 cultivars. 
2. The application in the planting hole of 5 kg manure+5kg peat versus the application 
of coniferous litter led in the first 3 years after planting to a significant raise (180%) of the 
total annual growth of shoots and also of berry yield per bush (248%). The application of 40g 
sulphur + 5 kg manure + 5 kg peat in the planting hole increased some growth indicators of 
plants but had no effect on the berry yield of the 7 studied cultivars. 
3. The correlations between some growth and fruiting indicators of plants proved 
various positive effects of the planting substrates on the berry yield. This difference varied on 
 312 
each variety by increasing plant vigor and consequently, greater number of berries per bush or 
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Figure 2 
 Influence of planting substratum an: number of flower buds(A); average weight of a berry (B); number of fruits/bush(C); berry yield g/bush ( D) 
